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Logos and thanks



What are Areas of Concern?



Source: https://www.epa.gov/great-lakes-aocs





BUIs: Ecosystem services 
degraded by AOC impairment



• Restrictions on Fish and Wildlife 
Consumption


• Tainting of Fish and Wildlife Flavor


• Degraded Fish and Wildlife Populations


• Fish Tumors or Other Deformities


• Bird or Animal Deformities or 
Reproductive Problems


• Degradation of Benthos


• Restrictions on Dredging Activities


• Eutrophication or Undesirable Algae


• Restrictions on Drinking Water 
Consumption or Taste and Odor Problems


• Beach Closings


• Degradation of Aesthetics


• Added Costs to Agriculture or Industry


• Degradation of Phytoplankton and 
Zooplankton Populations


• Loss of Fish and Wildlife Habitat



R3 framework



The R3 Paradigm:
͞/ƚƐ�ŶŽƚ�ũƵƐƚ�ƐĞĚŝŵĞŶƚ�ƌĞŵĞĚŝĂƚŝŽŶ͟

Remediation Restoration Revitalization

Courtesy M. Tuchman, S. Cieniawski4

Source: https://www.epa.gov/sites/default/files/2018-11/documents/r2r2r_november_14_webinar_slides_upload.pdf

https://www.epa.gov/sites/default/files/2018-11/documents/r2r2r_november_14_webinar_slides_upload.pdf
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Source: Kathleen Williams & Joel Hoffman 2020

What evidence 
can we find of 

this connection?
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The Grand Calumet River is *really* 
degraded



• Restrictions on Fish and Wildlife 
Consumption


• Tainting of Fish and Wildlife Flavor


• Degraded Fish and Wildlife Populations


• Fish Tumors or Other Deformities


• Bird or Animal Deformities or 
Reproductive Problems


• Degradation of Benthos


• Restrictions on Dredging Activities


• Eutrophication or Undesirable Algae


• Restrictions on Drinking Water 
Consumption or Taste and Odor Problems


• Beach Closings


• Degradation of Aesthetics


• Added Costs to Agriculture or Industry


• Degradation of Phytoplankton and 
Zooplankton Populations


• Loss of Fish and Wildlife Habitat



$1 billion + on cleanup



2 BUIs removed

(Added costs to agriculture & 
drinking water issues)



Is this leading to revitalization?



Signs of revitalization



1. Housing development and 
economic diversification



1. Housing development and 
economic diversification



2. Improved access & visible 
signs of improvement



2. Improved access & visible 
signs of improvement



3. Cross-sectoral and multi-scalar 
collaboration led by local champions



3. Cross-sectoral and multi-scalar 
collaboration led by local champions



Signs of progress are apparent



Do we see evidence of revitalization 
in the secondary data?











Do we see evidence of revitalization 
in the secondary data?



Not really
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Let’s chat: carltons@purdue.edu
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